Introduction
M ass gatherings, like sport events, raise public health challenges, increase strain on health services 1 and are not only associated with communicable but also with non-communicable diseases. 2 However, planning mass gatherings also provide an opportunity to improve health systems and cooperation between various interveners, to promote the benefits of sport and to develop health promotion programs for attendees. 3, 4 Surveillance methods during mass gatherings are crucial. 4 Emergency data, especially those used in syndromic surveillance system, have been used to monitor the impact of sport events and help health systems secure the event. 5 In France, syndromic surveillance system uses emergency data collected through the Electronic Emergency Department Abstracts (EEDA). 6 During sport events, heightened emotions, alcohol consumption and rivalry between supporter groups can lead to an increase in violence. According to the literature, major football events are not necessarily associated with an increase in overall emergency department (ED) visits 7 but with an increase in visits related to alcohol intoxication 8 or injury. 9 However, to the best of our knowledge, no study reported concurrently the impact of a major sport event on both alcohol and injury related visits, while it is crucial to define which discharge diagnoses should be included in a syndromic surveillance system to evaluate and monitor the impact of a mass gathering.
The EURO 2016 football cup took place in France from 10 June to 10 July 2016. Six games occurred in Marseille. Using a methodology similar to that used by Quigg, 9 our study aimed to evaluate the independent impact of EURO 2016 on three outcomes: the number of daily visits related to alcohol, injury and the total number of visits in the three EDs of the teaching hospitals in Marseille.
Methods
EEDA of the three EDs of the teaching hospitals of Marseille were analzsed for three periods of 1 month: before EURO 2016 (P1: 9 May-9 June) during EURO (P2: 10 June-10 July) and after EURO (P3: 11 July-11 August). The same three periods were used as control in 2013-2015. Visits related to alcohol intoxication or injuries were defined using the discharge diagnosis. The final diagnosis transmitted through EEDA has always been reported using the same thesaurus of International Classification Diseases' (ICD-10) codes.
Analyses of the three outcomes used daily aggregated data. Variables were described by the mean, standard deviation (SD) and confidence intervals (CI). The correlations between visits related to alcohol and visits related to injury were accessed using Pearson test. Patients admitted for alcohol consumption and for injury were compared concerning age, sex and disposition after ED visit using Student t-test and 2 tests. The independent effect of EURO cup was assessed on the total number of visits, alcohol-related visits and injury-related visits using generalized linear model (GML).
In the three models, the main independent effect was 'EURO day'. We have also included the following effect for adjustment: year, month and day of the week, bank holidays and football game happening in the city of Marseille (during EURO period and also out of it). In GML related to alcohol and injury, we have also included the daily total number of visits. Equally, we have included the number of visits related to alcohol in the GML related to injury and the number of visits related to injury in the GML related to alcohol. The effect of month sliced by year has been included too in the models.
According to the distribution of the three outcomes, tested using one sample Kolmogorov-Smirnov test, we have used a normal distribution function in models accessing the total number of visits and the number of visits related to injury and a Poisson distribution function in the model assessing the number of visits related to alcohol.
The independent effect was determined by the estimated marginal mean with 95% confident interval (95% CI). Analyses were conducted using SPSS version 20.0 Õ (SPSS Inc., Chicago, IL, USA).
Results
During the EURO cup 2016 period, there was an average of 371.3 (95% CI: 359.7-382.8) visits per day, 102.64 (95% CI: 97.1-108.2) injury-related visits and 7.5 (95% CI: 6.5-8.6) alcohol-related. The average age of patients was 44.6 years (SD: 20.8), 53.2% were male and 26.5% had to be admitted as inpatient. The correlation between the daily number of visits related to alcohol and the number of visits related to injury was not significant (P = 0.07).
Patients admitted for injury were younger than patients admitted for alcohol consumption (40.5 vs. 46.6 years; P < 0.001) and among those, fewer were male (60.1% vs. 82.8%; OR = 0.313 [0.194-0.504]; P < 0.001). The patients admitted for alcohol consumption were more often admitted as inpatients (24.0% vs. 16.5%; OR = 1.59 [1.04-2.45], P = 0.03). Similar results were reported over the same periods of each year.
Using GLM model, EURO days were associated with an increase by 41.5% in the number of alcohol-related visits (estimated marginal means; EURO: 7.8 [CI 95% 6.5-9.4] non-EURO: 5.5 [CI 95% 5.0-6.1]; P = 0.003). June was the month with the highest number of alcohol-related visits (7.7 [CI 95% 6.5-9.0]) and August with the lowest (5.5 [CI 95% 4.7-6.5]; P = 0.02), the day of the week with the most alcohol-related visits was Sunday (8.6 [CI 95% 7.3-9.7]) and the least was Monday (4.9 [CI 95% 4.4-6.2]; P < 0.001). Year, bank holidays and even a game taking place in the city were not associated with more alcohol-related visits. Figure 1 shows a specific and similar shape with an increase during the EURO period and the equivalent period in 2013. The analysis showed that, for the year 2016 only, there was a higher Figure 1 The mean daily number of visits related to injury and visits related to alcohol during EURO period, previous month and following month by years number of visits related to alcohol during the euro period (P2) compared to the following period (P3) (7.6 vs. 4.7; P < 0.001).
In GML models, EURO days were not associated with an increase in the total number of visits neither with the number of injuryrelated visits.
Discussion
In Marseille, during the EURO 2016 football cup, 650 000 supporters have gathered in the EURO zone. During our study periods, EURO days were independently associated with a 43% increase in alcohol-related visits. Such an increase has previously been reported during various sport and social mass gatherings. 8 Unexpectedly, we did not report an increase in injury-related visits unlike Quigg did with a similar methodology. 9 During sport events, patients admitted to ED for injuries often also consumed alcohol. Since these patients presented with two medical problems, the emergency physician had to choose between two ICD-10 codes for discharge diagnosis: injury or alcohol. This variability in coding practice could explain the difference with Quigg' results and suggests that both kinds of codes have to be included in an analysis and surveillance system used during mass gatherings. A game taking place in the town of Marseille was not associated with an increase in the number of alcohol-related visits. Thus, planning police and health care resources for a sporting event needs to be forecasted over the whole period and not just on the days the games take place. The number of alcohol-related visits did not seem high in comparison to the overall admissions (maximum 14 during the semi-final), however, alcohol intoxication induced a colossal workload for staff in ED to manage agitation, violence and rule out other associated injuries such as cerebral hemorrhage. A quarter of patients with alcohol related discharge diagnoses were admitted as inpatients. In 2013 and 2016, our results showed a similar increase in the number of alcohol-related visits. This could be explained since Marseille was the European capital of culture during summer 2013 and important mass gatherings occurred mainly in July. Like sporting events, cultural gatherings are associated with an increase in alcohol consumption requiring medical care. 8 The applicability of ours results in other sport gathering is possibly limited by specific violence between hooligan groups during the EURO cup 2016 in Marseille (especially during one match). However, as previously noted, similar results were observed during mass gathering related to cultural events in Marseille. During mass gatherings, alcohol consumption is associated with violence and also sexual assault. 10 Health policy intervention encouraging responsible alcohol use during mass gatherings, reported to be promoted in only 20% of stadia, 3 have to be more frequently included in the planning of mass gathering.
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Key points
It is known that sport gatherings have an impact on emergency visits related to alcohol and injury. During the EURO football cup in Marseille we reported a 43% increase in visits related to alcohol but not to injury. Due coding practice variability concerning patients admitted for both alcohol and injury, surveillance systems used to monitor gatherings must include both related diagnosis. Health policies and initiative encouraging responsible alcohol use during mass gatherings have to be promoted.
